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EARTH-MOVING OPERATIONS C H A P T E R 6

EQUIPMENT
Earth moving may include site preparation,
excavation and backfill, dredging, and pre-
paring base and subbase. The type of
equipment used can have a great effect on
the man-hours and machine-hours required
to complete a given amount of work. Be-
fore estimates can be prepared, a decision
must be reached on the best method of op-
eration and the type of equipment to be

used. Equipment selection should be based
on efficient operation and availability of
equipment. It is best to use any available
equipment that can reduce the amount of
manual labor required. Since most earth-
moving operations can be performed by ma-
chines with operators, manual labor should
be avoided.

SITE PREPARATION
Site preparation includes clearing and grub-
bing operations such as removing, piling,
and burning trees and brush; removing
stumps; and loading and hauling cut trees
and brush. Site preparation also includes

EXCAVATION
Excavation and backfill includes trenching
and ditching, digging bell holes, excavating
for footings and foundations, general excava-
tion, and removing excess earth. It also in-
cludes trimming and grading, water re-

DREDGING
Included in dredging operations is prepara-
tion of a spoil area for dredged material as
well as construction of dikes when required,
setting and connecting discharge lines from
dredge, dredge operations, barge operations,

cut-and-fill earth-moving operations, remov-
ing existing asphalt and concrete structures
(paving, walks, and curbs), excavating and
hauling from cut areas, as well as spread-
ing and compacting into fill areas.

AND BACKFILL
moval, shoring and bracing, backfilling and
compacting, excavating and hauling fill,
spreading and compacting fill, and general
grading.

OPERATIONS
and disconnecting and removing discharge
lines. It also includes underwater excava-
tion with a dragline or clamshell, hauling
dredged material by truck or barge, and dis-
posal of material.
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BASE AND SUBBASE PREPARATION
Base and subbase preparation includes (see Table 6-1 ) should be added to the com-
grading and smoothing, excavating, loading, puted compacted quantity to obtain the
hauling, spreading, rolling, sprinkling, and quantity of loose material that must be han-
fine-grading selected material to form the died.
base or subbase. A factor for compaction

GRAPHIC AIDS
Graphic aids are useful for estimating pro-
duction rates for any repetitious construc-
tion operation that has several definable
variables.

The variables may be arranged in graphic
form as shown in Figure 6-1. The graphic
form uses the direct reading capability of
the nomogram or nomograph to show the
relative effect of the variables on produc-
tion.

NOMOGRAPH
Seven variables are incorporated into one
graphic representation in the earth-moving
nomogram (Figure 6-1 ). Two variables were
fixed: capacity at 5 cubic yards per truck
and time at 10 hours per day. The time de-
lay per trip, distance, speed, number of
trucks, and total volume hauled per day
were then progressively locked into the no-
mograph to form this unique estimating tool.

EXAMPLE
Find the volume of earth in cubic yards
hauled per 10-hour day in 20 trucks, each
averaging 5 cubic yards per trip, and with
an average time delay of 30 minutes, aver-
age speed of 25 miles per hour (mph), and
an average haul distance of 7.5 miles.

Using the nomograph (Figure 6-1) to find
the volume, follow the broken line 30 - A -
B - C - D - E - F .

Average time delay per truck per trip for
loading, dumping, maintenance, and
contingency during a 10-hour workday
is 30 minutes. Enter nomograph at av-
erage time delay of 30.

Average speed is 25 mph. Project aver-
age delay time of 30 to 25 mph - A.
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Read across to distance equivalent -
12.5 miles - B.

Average haul distance is 7.5 miles. Dou-
ble for round trip. Combined distance,
D, is 27.5 miles - C.

Project to 25 mph (speed) - D.

Twenty 5-yard trucks are used - E.

Read across to production line, V - cubic
yards hauled is 910 cubic yards per day
- F.

Check by computation:
t = time delay/trip, minutes = 30 minutes
S = speed = 25 mph
d = distance one way = 7.5 miles
N = number of trucks = 20 trucks
Q= quantity per truckload = 5 cu yd
H = hours/day haulage = 10 hrs/day
V = volume hauled/day, cubic yards =

(To be determined)

Then,
V= S

S(t/60) + 2d NQH

V= 25 mph
25 mph (30 min/60 min per hour) + (2 x 7.5 miles)

x 20 trucks x 5 cubic yards per truck x 10 hrs per day

 25 mph 
V=

V=

27.5 miles 1,000 cubic yards per day

909.09 cubic yards per day or 910 cubic yards per day

ESTIMATING TABLES
Tables 6-2 through 6-7, pages 6-5 through
6-10, may be used in preparing machine
and man-hour estimates for earth moving.
These tables are off-site estimating data,
not exact figures. Since the variables affect-
ing earth moving are many, much considera-
tion should be given to situations and condi-
tions varying from the nor8s these tables
are based upon. A table on soil variation
conversion factors (Table 6-8, page 6- 10)
and a table on boom swing angle conver-

sion factors (Table 6-9, page 6-11) should
be used when necessary. These are only
two variables of many that must be consid-
ered. The prevailing conditions and situ-
ations will always govern earth-moving esti-
mates. Other conversion factors are listed
in Tables 6-10 through 6-14, on pages 6-12
through 6-15.
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